Introduction
Molecules with a quasispherical equipotential sur face show a tendency to develop orientational disor der in the solid state. That is, under fixed center of mass, respectively center of the moment of inertia, there is a kind of premelting, coupled to a more or less random orientational disorder, and there is in most cases a pronounced transition from the ordered phase (II) to this state (phase I), which is often called the plastic phase [1] .
From the viewpoint of molecular geometry one may distinguish plastic phases formed by a) tetrahe dral molecules (having approximately spherical shape) b) molecules composed of two corner-con nected tetrahedra with an ellipsoidal van der Waals equipotential surface, classified as octahedral mole cules by N itta [2] , such as 2,2,3,3-tetramethylbutane (hexamethylethane) and c) more ore less globular molecules such as adam antane [2] , We prefer to differ entiate the types of molecules forming a plastic solid phase by the van der Waals (vdW) equipotential sur face: a) the group of tetrahedral-spherical molecules (e.g. CC14), b) the globular molecules, many cyclic, bicyclic, tricyclic hydrocarbons and aza(diaza) com pounds such as l,4-diaza-[2,2,2]-octane including oc tahedral molecules such as SF6, and c) the ellipsoidal molecules. The vdW surface of the molecule is a cru- cial factor for the appearance of orientational disorder and a plastic phase.
C13C -S 0 2C1, trichlorom ethane sulfonic acid chlo ride, is a molecule, with a slightly distorted ellipsoidal surface. The high melting point is one hint for the appearence of a disordered phase. In the following we report the phase diagram of the com pound as studied by DTA/DSC, X-ray diffraction, and 35C1 nuclear quadrupole resonance (NQR).
Experimental
The commercial com pound (Aldrich) was used after purification by sublim ation in vacuo (10 mbar). The thermodynamic data were obtained from the purified com pound with Setaram DSC 121-DTA/DSC equip ment. The melting peak in the DSC is rather sharp, showing very little impurity.
For the X-ray diffraction the molten sample was quenched to liquid nitrogen tem perature and studied by powder diffractometry. The powder was located in 0.5 mm 0 capillaries and examined on a STOE STADIP diffractometer (C uK aj-radiation) at room tem perature and at 240 K.
35C1 N Q R spectra were measured on a CW-spectrom eter working in the superregenerative mode. For tem perature control, frequency measurements etc. see [3] . The signal to noise ratio (recorder, time constant 10 s) was 10-12, decreasing slightly with increasing temperature. N ear the phase transition point the in tensity drops strongly. The line width was for the 4 resonances similar, around 17 kHz. 
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HEAT
Cl Nuclear Quadrupole Resonance
At 77 K the 35C1 N Q R spectrum of C13C S 0 2C1 was observed several times and discussed [4] [5] [6] [7] in connection with the study of the bonds C -C l and S-C l. In Fig. 3 we show the tem perature dependence of the 35C1 N Q R four line spectrum, which is sepa rated into a group of three lines, belonging to the chlorines of the CC13 and a line at lower frequency, originating from the chlorine bonded to the sulfur atom. There is a sm ooth decrease of the frequencies with temperature and a common fading out of the four lines at the transition tem perature Tn i = 221.4 K. In Table 2 we report the frequencies at some selected temperatures and the coefficients of the power series development v = /( T ) = £ ( a . r ) .
The frequencies reported in [6] are 40 kHz higher, and the difference is most probably just the quench fre quency. The data reported in [5] deviate from ours also in the direction of higher values.
If one considers the mean tem perature dependence of the 35C1 NQR resonances of the CC13 chlorines, the
Results

Thermodynamics
In Fig. 1 (A V j/R) = 3.63; (A SJR =2.14. SffJR < 2 .5 is a strong sign for the form ation of a plastic phase below the melting point.
X-ray Diffraction
The AT-ray powder diffraction diagram, taken at 295 K is shown in Figure 2 . The observed diffrac tion maxima have been indexed with a body-cen tered unit cell with highest possible symmetry Im3m, Z = 2. The lattice constant is a = 721.7(5) pm; Kmitceii = 375.97(77) • 106pm 3 and for a = 716.2 (7) pm, Kmitceii = 367.42(19) • 106 pm 3 at 240 K. Results are summarized in Table 1 . frequencies decrease with increasing temperature due to the librational motions of the molecules in the lat tice and the tem perature coefficients being in the range for molecules in the solid state [8] ; they do not show unusually strong m otions in phase II.
We note that the transition phase I -> phase II shows a delay in the 35C1 NQR experiments. Cooling phase I from 20 °C fast (within 10') down 10° below the therm odynam ic transition temperature TIU, we had to wait for 1 h before the NQR signal was observ able. The ordering of the disordered phase is delayed.
Discussion
From the 35C1 N Q R spectroscopy we find that T( is common for the chlorine atoms of the C13C group and for the S 0 2C1 group of the molecule, showing that the phase transition is connected with a overall orienta tional disorder of the molecule. From the 35C1 N Q R spectrum we learn also that in phase II the symmetry of the molecule is 1. The three chlorines of the C13C group are crystallographically independent. Three dif ferent bond lengths C -C l must appear in the ordered structure. For the free molecule C13C S 0 2C1 inter molecular distances and angles have been determined by electron diffraction [9] . The plastic phase I of C13C S 0 2C1 has a very wide range of existence from Tn i = 221. 4 K to 7^ = 418.5 K. A ratio TJTni of 1.84 is not a surprising finding for a molecular plastic crystal with ellipsoidal vdW poten tial surface. Com paring these data with other ellip soidal, similarly shaped molecular com pounds we find The phase width of plastic phases composed of ellip soidal molecules is much wider than that of tetrahe dral plastic phases:
for CC14 TJTlhl = 1.11, CBr4
TJTlh i = 1.13, C(C H 2O H)4 TJTlu = 1.18.
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